Platelet microparticle-associated protein disulfide isomerase promotes platelet aggregation and inactivates insulin.
Platelet-derived microparticles (pMP) have been shown to be pro-aggregatory and retain most of their platelet membrane markers. Recent studies have correlated elevated pMP levels with pathogenesis of diabetes mellitus and cardiovascular disease. The pro-aggregatory effect of pMP has been largely attributed to their negatively charged outer surface and activation of factor X by membrane associated Tissue factor (TF). Here we sought to investigate whether, like platelets, protein disulfide isomerase (PDI) is present on the surface of pMP and, if so, to analyze its contribution to platelet hyperaggregability and insulin degradation. Using a fluorescent assay based upon a novel pseudo-substrate of PDI, flow cytometry and immunological techniques, we have demonstrated the presence of PDI on the surface of pMP (termed msPDI) and its ability to influence insulin-mediated Akt phosphorylation (Thr308) in 3T3-L1 fibroblasts. Moreover, pMP are shown to contain catalytically active PDI, capable of both promoting platelet aggregation and disrupting insulin signaling. pMP increased initial rates of aggregation by 4-fold and the pro-aggregatory activity of pMPs could be attenuated with an anti-PDI antibody. The pMP insulin-reductase activity was further attributed to PDI based on the ability of anti-PDI antibodies to block the degradation of insulin, thereby restoring insulin signaling. Plasma pMP counts were also obtained from diabetic (n=10) and non-diabetic individuals (n=10) and found to be elevated in the diabetic state. Detection of increased levels of PDI-containing microparticles in patients with T2D raises the possibility that platelet hypersensitivity and insulin desensitization observed in diabetes can partially be attributed to msPDI activity.